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Summary 
• The Ravensthorpe area covers 861,000 ha and has the town of Ravensthorpe at 
its centre.  Ninety per cent of the study area falls within the Ravensthorpe Shire 
and it contains a diverse number of landscapes including coastal plain, mountain 
ranges, sandplain and inland mallee plains.  The climate is typically temperate 
with cool wet winters and dry warm summers.  
• The most common soil groups are Alkaline grey shallow sandy duplexes, and 
Grey deep and shallow sandy duplex soils.  The study area crosses five soil-
landscape zones, which contain 21 soil-landscape systems.  The Ravensthorpe 
Zone with its rolling low hills on greenstone covers nearly half of the study area 
and the Esperance Sandplain Zone covers about one-quarter.   
• There are three major, naturally saline, river systems — the Oldfield River and its 
major tributary the Munglinup River, the Jerdacuttup River, and the Phillips River 
with its major tributary the West River.  The foreshore vegetation is mostly in good 
to excellent condition.  
• Depth to groundwater ranges from ground level to deeper than 24 m, with a 
median and average depth of 2.9 m and 4.6 m respectively.  Groundwater quality 
(EC) is generally saline.  Median groundwater EC is lowest in the Esperance 
Sandplain Zone and highest in South-eastern Zone of Ancient Drainage. 
• The soils are the largest single obstruction to improving the reliability of water 
supplies. 
• Nearly three-quarters of the study area has a moderate to high risk of developing 
water repellence and two-thirds has a moderate to high risk of wind erosion. 
• Groundwater levels in one-quarter of the monitoring bores are showing rising 
trends of up to 0.35 m/yr and the rest have shallow groundwater levels that 
fluctuate seasonally.  The time until potential salinity fully develops is 10–20 years 
in the Jerramungup Zone, and 25–70 years in the Ravensthorpe Zone, Esperance 
Sandplain Zone and South-eastern Zone of Ancient Drainage. 
• About one-quarter of the study area is low-lying.  The low-lying areas either have 
the potential to develop secondary salinity and currently have shallow watertables 
causing waterlogging, inundation, and salinity, or they represent areas that flood 
and inundate after significant rainfall. 
• The study area has half of its original native vegetation cover remaining and 85 
per cent of this vegetation occurs in reserves.  The native vegetation contains 14 
species of Declared Rare Flora (DRF) and 170 species of Priority Flora.  Remnant 
vegetation throughout the agricultural area has a high risk of being impacted by 
potential shallow watertables, threatening 4 species of DRF and 59 species of 
Priority Flora. 
• In 2001–02, the gross value of agricultural production of the Ravensthorpe Shire 
amounted to nearly $100m.  Crops include wheat, barely and canola, and the 
livestock enterprises are cattle, sheepmeat and wool. 
• A range of options for reducing land degradation is discussed.  Factors such as 
soil type, annual rainfall, enterprise mix and financial structure will determine the 
most suitable approach for each farm business. 
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1. Introduction 
Soil degradation on farmland reduces agricultural production and damages 
infrastructure and natural resources such as remnant vegetation, waterways and 
wetlands.  
While dryland salinity, waterlogging and soil erosion cause serious environmental 
problems in Australia, several other forms of soil degradation are of concern such as 
water repellence, wind erosion and soil acidity.  Dryland salinity will increase as 
groundwater levels continue rising, decreasing the value of agricultural land and 
reducing agricultural production.  
The objective of Rapid Catchment Appraisal (RCA) is to assess the condition of, and 
future risks to agricultural and natural resources, and provide information for reducing 
those risks within regional geographic catchments.  The process also attempts to 
identify the most suitable options to manage the risk.   
This report has been prepared by the Esperance–Ravensthorpe Catchment Support 
Team, which contains representatives from relevant government departments.  The 
report summarises current information for the Ravensthorpe area.   
1.1 Study area 
The Ravensthorpe area covers about 861,000 ha, with the Ravensthorpe town at its 
centre and its southern boundary abutting the Southern Ocean (Figure 1).  It extends 
about 140 km west along the South Coast Highway and the area includes national 
parks, nature reserves and unallocated Crown land.  
Ninety per cent of the study area falls within the Ravensthorpe Shire with small 
portions in the Lake Grace and Esperance Shires.  The study area covers all of the 
agricultural land in the Ravensthorpe Shire and contains a diverse number of 
landscapes including coastal plain and dunes, mountain ranges, sandplain and 
inland mallee plains. 
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Figure 1:  Location of the study area in the Esperance–Ravensthorpe district  
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2. Natural resource base 
2.1 Climatea 
Angela Massenbauer, Land & Water Development Officer 
The climate is temperate with cool wet winters and dry warm summers.   
2.1.1 Rainfall 
Annual rainfall varies from 550 mm in the south to 350 mm in the far north, with 
Munglinup averaging 510 mm and Ravensthorpe averaging 430 mm (Figure 2).  The 
driest year since 1975 for both areas was 1994, when Ravensthorpe received only 
250 mm, and the highest annual rainfall occurred in 1999 for Munglinup with 700 mm 
(Table 1).   
There is a 20 per cent chance (one in five years) that Ravensthorpe will receive 
annual rainfall above 490 mm (wet year) or below 360 mm (dry year).  Ravensthorpe 
averages 50 mm during the wettest month, August, and both areas average only 
about 25 mm in December.  Nearly two-thirds of the rain falls during the growing 
season (May–October) and evaporation is also lowest in these months (Figures 3 
and 4).  
Table 1: Rainfall statistics for Ravensthorpe and Munglinup  
Percentile 
Location 
Average 
annual 
rainfall 20% Dry year 
50% 
Median 
80% 
Wet year 
Driest year Wettest year 
 (mm) (mm) (mm) (mm) (mm) (mm) 
Munglinup 510 440 500 600 290 (1994) 
700 
(1999) 
Ravensthorpe  430 360 440 490 250 (1994) 
670 
(1992) 
 
 
 
 
 
 
 
                                            
a All the climate data, except for wind, was obtained from Department of Agriculture (2005a).   
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Figure 2: Rainfall isohyets  
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Figure 3: Annual rainfall, separated into growing season (May–October) and out-of-
growing season for a) Ravensthorpe and b) Munglinup  
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Figure 4:  Average monthly rainfall and evaporation 1975–2004, for  
a) Ravensthorpe and b) Munglinup  
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2.1.2 Temperature  
Temperatures range from average daily highs in summer of 27–28oC, to average 
winter highs of 16–17oC (Figure 5).  The highest temperature recorded in 
Ravensthorpe since 1975 was 46oC in February 1991, and the lowest temperature 
was –1.0oC in July 1987.  The average winter minimum temperature is 7oC and the 
average summer minimum temperature is 14oC in both areas. 
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Figure 5:  Average monthly temperatures for a) Ravensthorpe and b) Munglinup.  These 
graphs depict the highest recorded temperature, average daily maximum and 
minimum, and lowest recorded temperature (1975–2004). 
2.1.3 Frost 
The frequency of occurrence of days with a minimum temperature of less than 2oC 
can be used as an indicator of the likelihood of frosts or damaging low temperatures. 
It is not an observation of frost on the ground.  The actual occurrence of frost 
depends upon a complex interaction of climate with landscape factors, such as 
topography, soil type and vegetation cover (Foster 2000).  Crops are most 
susceptible to frost damage in the flowering stage, which is September–October. 
In the last 15 years (I. Foster [DAWA] 2005, pers. comm. 4 August), there was an 
average of 2 potential frost events each year in Ravensthorpe (Figure 6), with only 
15 per cent of these days occurring in September or October.  Potential frost events 
in Munglinup have occurred only in the winter months. 
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Figure 6:  Number of days with temperatures less than 2oC for Ravensthorpe and 
Munglinup 
2.1.4 Wind 
When wind reaches speeds of 29 km/h it can move exposed particles of soil up to 
sand grain size.  The hours of winds greater than 29 km/h from 2000 to 2004 have 
been recorded by the Department of Agriculture’s climate station at Ravensthorpe.  
On average, only one-quarter of these strong winds blow from March to June, which 
is when there is a high risk of wind erosion (Figure 7).   
Although years are highly variable and strong wind events occur episodically, the 
strong winds are predominantly north-west.  
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Figure 7:  Hours of strong winds (>29 km/h) in the Ravensthorpe area  
 
 
 
 
 
RAVENSTHORPE AREA APPRAISAL 
 11
2.2 Geology 
John Simons, Hydrologist 
The geology of the study area is comprised of Precambrian crystalline basement 
rocks and Cenozoic sediments that have been emplaced and deposited over three 
geologic periods — Precambrian, Tertiary and Quaternary. 
Precambrian basement rocks underlie the entire area.  In the south of the study area, 
they consist of granitic and gneissic rocks of the Albany–Fraser Orogen, which 
consists of mainly Proterozoic gneiss and migmatite in the south-east, and 
Proterozoic sedimentary rocks of the Mount Barren Group in the south-west (Thom et 
al. 1977).  In the north-west, the basement rock consists of Archaean granites and 
the greenstone belts of the Yilgarn Craton, both of which are extensively intruded by 
Proterozoic mafic dykes of the Widgiemooltha Dyke Swarm (Thom et al. 1977).  The 
north-east trending Jerdacuttup fault separates the Yilgarn Craton and the Mount 
Barren Group from the eastern part of the Albany–Fraser Orogen (Johnson 1998). 
Tertiary sediments from the Plantagenet Group of the Bremer Basin and its unnamed 
northern equivalent form a discontinuous cover over the basement rocks (Dodson 
1999).  The Plantagenet Group of sediments consist of two distinct formations — the 
Werillup Formation and the Pallinup Siltstone.  The Werillup Formation and the 
unnamed northern equivalent consist of basal fluvial sands and pebbles overlain by 
lacustrine clay, silt and lignite, and are restricted to the depressions and valleys 
(palaeodrainage channels) in the basement rocks (Cockbain 1967; Dodson 1999).  
The Pallinup Siltstone is more widespread and consists mainly of siltstone and 
spongolite (Thom et al. 1984) overlying either the Werillup Formation sediments or 
weathered basement rock (Johnson 1998). 
Quaternary sediments form the present day sandplain and occur as a thin (<10 m) 
surface veneer of sands and gravels overlying either the Tertiary sediments or 
weathered basement rock (Johnson 1998). 
2.3 Soil-landscape information 
Brendan Nicholas, Soil Resource Officer, and Angela Massenbauer, Land & Water 
Development Officer 
2.3.1 Soil groups  
The most common soil groups (Schoknecht 2002) are Alkaline grey shallow sandy 
duplexes, and Grey deep and shallow sandy duplex soils, which together cover half 
of the study area (Table 2, Figure 8).  It is a reflection of the diverse geology and 
landscapes of the area that 48 soil groups are present out of a total of 57 soil groups 
identified across Western Australia.  
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Table 2: Soil groups of the study area 
Soil group Area (ha) Area (%) 
Alkaline grey shallow sandy duplex 200,000 23 
Grey deep sandy duplex 117,000 14 
Grey shallow sandy duplex 109,000 13 
Shallow gravel 81,000 9 
Pale deep sand 42,000 5 
Calcareous loamy earth 41,000 5 
Bare rock 29,000 3 
Red/brown non-cracking clay 26,000 3 
Yellow/brown shallow sandy duplex 24,000 3 
Alkaline grey shallow loamy duplex 24,000 3 
Alkaline grey deep sandy duplex 19,000 2 
Other soils (37 groups)  149,000 17 
Total 861,000 100 
2.3.2 Soil-landscape zones and systems 
The study area crosses five soil-landscape zones (Department of Agriculture 2005b), 
which are broad, regional scale areas based on geological or geomorphologic 
criteria.  The Ravensthorpe Zone with its rolling low hills on greenstone covers nearly 
half of the area and the Esperance Sandplain Zone covers about one-quarter (Table 
3, Figure 9).   
Twenty-one soil-landscape systems have been identified in these zones.  The most 
common systems are the dissected headwater plains and rises to the north-east of 
Ravensthorpe (244Od), gently undulating plains and rises in the sandplain area 
(245Mu), and plains with internal drainage and occasional rises and granite domes in 
the Mt Madden district (250Ln). These systems occupy half of the area (Appendix 1).   
Table 3: Soil-landscape zones  
Zone Description 
243 
Jerramungup 
(62,000 ha, 7%) 
Level to gently undulating plain dissected by a number of short rivers 
flowing south. Soils are Alkaline sandy duplex soils with some clays, 
sands and gravels. 
244 
Ravensthorpe 
(378,000 ha, 44%) 
Rolling low hills on greenstone (mafic and ultramafic). Soils are 
Alkaline sandy duplex soils with some clays, sands and gravels. 
245 
Esperance Sandplain 
(244,000 ha, 28%) 
Weakly dissected sandplain. Soils are Grey deep sandy duplexes, Pale 
deep sands, Grey shallow sandy duplexes, Calcareous deep sands 
and Shallow gravels. 
246 
Salmon Gums Mallee 
(19,000 ha, 2%) 
Level to gently undulating plain, with salt lakes, scattered or in swarms, 
as a common feature.  Soils are Alkaline grey shallow sandy and 
loamy duplex soils and Calcareous loamy earths.  
250 
South-eastern Zone of 
Ancient Drainage 
(161,000 ha, 19%) 
Gently undulating terrain with salt lake chains and some areas of 
prominent granitic outcrops. Soils are Grey shallow sandy duplexes 
(usually alkaline), Saline wet and salt lake soils, Calcareous loamy 
earths and Grey deep sandy duplexes (often alkaline). 
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2.3.3 Topography 
Where the slope is greater than 1 per cent, water sheds off the land (a shedding 
landscape) and may cause erosion.  Water flows from a shedding landscape and 
accumulates in a receiving landscape, which has low slope (<1 per cent), where it 
may cause waterlogging, inundation, flooding and add to groundwater recharge.  The 
surface water landscape in the study area is generally water shedding (Table 4).  
The landscape around and to the south of Jerdacuttup is mostly level with ill-defined 
drainage.  The landscape in the north-west of the study area is gently undulating with 
slopes generally less than 3 per cent, and the eastern portion is mostly undulating 
with slopes up to 10 per cent.  The landscape around and to the south of 
Ravensthorpe is the most dissected with rolling hills and slopes typically more than 5 
per cent.  This area contains the Ravensthorpe, Eyre and Barren Ranges, where 
slopes can be greater than 10 per cent (Figure 10). 
Table 4: Slope classes 
Slope class Area (ha)* Area (%) 
0–1 149,000 20 
1–3 338,000 45 
3–5 141,000 19 
5–10 95,000 12 
10+ 32,000  4 
Total 755,000 100 
* about 10 per cent of the study area is not covered by the digital elevation model and has not been 
analysed. 
 
RAVENSTHORPE AREA APPRAISAL 
 14
 
Figure 8:  Soil groups  
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Figure 9:  Soil-landscape zones  
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Figure 10:  Slope classes  
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2.4 Hydrology 
John Simons, Hydrologist 
2.4.1 Hydrogeology 
The area has four distinct hydrogeological units corresponding with the four main 
soil-landscape zones — Ravensthorpe, Esperance Sandplain, South-eastern Zone of 
Ancient Drainage and Jerramungup.  The hydrogeology of the Ravensthorpe Zone is 
very complex and dominated by the Ravensthorpe greenstone belt and the 
Widgiemooltha dyke swarm with numerous faults and fractures, and therefore the 
aquifers are compartmentalised and generally disconnected.  Palaeodrainage 
channels exist beneath the Esperance Sandplain Zone and the broad flat valleys of 
the South-eastern Zone of Ancient Drainage.  Within each of these zones the 
watertable forms an almost continuous surface except in a few areas where elevated 
basement extends above the watertable and groundwater is absent (Johnson 1998).  
In the Jerramungup Zone, the hydrogeology is influenced by the West River 
greenstone belt and overlying Tertiary and Quaternary sediments.  The aquifers are 
separated by the undulating basement and the watertable is discontinuous (Dodson 
1999). 
2.4.1.1 Regolith 
The regolith consists of Tertiary and Quaternary sediments and in-situ weathered 
basement rocks, and has large variations in its composition and thickness (Figure 
11).  The regolith in Ravensthorpe Zone consists of in-situ weathered greenstones or 
dolerite, while the regolith in the other zones is much deeper and consists of Tertiary 
sediments overlying in-situ weathered granite or gneiss.   
The regolith’s ability to store and transmit water, its thickness and the topography of 
the bedrock significantly influences the hydrogeology of the area and the risk of 
salinity. Groundwater occurs directly above the underlying impervious basement 
rocks. The saturated thickness within the regolith materials is variable and ranges 
from a few metres to tens of metres. 
2.4.1.2 Aquifers  
Semi-confined and unconfined aquifers are present in the sediments and weathered 
basement rocks and generally are connected.  Commonly, groundwater close to the 
surface (<2 m) is unconfined and semi-confined at depth.  Localised perched aquifers 
occur in areas of deep sands overlying silcrete or clays with low permeability.  
Fractured rock aquifers occur in the fissures and fractures within the greenstone belts 
and the Mount Barren Group rocks (Johnson 1998 and Dodson 1999). 
Yield from the aquifers is variable and ranges from a few cubic metres per day 
(<10 m3/day) in the localised perched aquifers, to greater than 100 m3/day in the 
sedimentary and fractured rock aquifers (Panasiewicz et al. 1996).  Groundwater 
gradients are also very low, with slopes of less than one per cent (Figure 12). 
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Figure 11: Stratigraphy of bore holes in various soil-landscape systems  
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Figure 12: Hydrogeological cross-sections of a) Munglinup, b) Oldfield, and c) Upper 
Fitzgerald soil-landscape systems 
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2.4.1.3 Groundwater flow systems 
In the study area, there are local groundwater flow systems, where recharge and 
discharge of groundwater occurs within 1–3 km of each other, and intermediate 
groundwater flow systems, which have a horizontal extent of 5–10 km and generally 
occur across an entire area. 
Five of the Australian groundwater flow system models (Coram 1998) describe the 
groundwater discharge processes occurring:  
i. Basement highs, local model (i) – discharge over lower hydraulic conductivity 
structures.  This process occurs where shallow basement impedes groundwater 
flow (Figure 12a). 
ii. Sandplain seep, local model (vi) – discharge from perched aquifers (Figure 12b). 
iii. Dykes and minor faults, local model (vii) – discharge controlled by linear features 
of contrasting hydraulic conductivity.  This process is common in the 
Ravensthorpe Zone and greenstone belts where there are numerous dykes, faults 
and fractures. 
iv. Depressions, local model (viii) – discharge from low hydraulic conductivity 
aquifers.  Groundwater discharge occurs in low-lying areas where groundwater 
intercepts the local topographic lows.  
v. Unconfined valley floor, intermediate model (i) – capillary discharge from 
unconfined aquifers in valley floors (Figure 12c). 
2.4.1.4 Groundwater depth and quality 
The AgBores database has records of 255 groundwater monitoring bores within the 
study area (Figure 16), and 145 of these have recent measurements of groundwater 
depth and EC (Department of Agriculture 2005b). Depth to groundwater is variable, 
ranging from ground level to deeper than 24 m with a median and average depth of 
2.9 m and 4.6 m respectively.  Groundwater EC is generally saline (median value of 
3,200 mS/m) although it ranges from 60 to 8,700 mS/m.b  Median groundwater EC is 
lowest in the Esperance Sandplain Zone and highest in South-eastern Zone of 
Ancient drainage (Table 5), reflecting the differences in salt storage, rainfall, and soil 
type in the two zones. 
 
 
 
 
 
                                            
b Electrical conductivity (mS/m) categories are: <90 (fresh); 90–270 (marginal); 270–900 (brackish); 
900–5,500 (saline); >5,500 (highly saline); 5,300 (seawater) 
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Table 5: Groundwater depth and EC in monitoring bores within the 
soil-landscapes zones 
Depth to groundwater 
below ground level (m) 
Groundwater EC (mS/m) Soil-
landscape 
zone 
No. of 
bores 
Min. Max. Median Min. Max. Median 
243 13 <1 24 3 100 7,100 4,100 
244 10 <1 24 3 <90 6,100 3,300 
245 5 <1 24 2 <90 5,200 1,300 
250 3 <1 12 4 2,300 8,700 5,100 
2.4.2 Waterways 
Angela Massenbauer, Land & Water Development Officer 
The major river systems, from east to west (Table 6, Figure 13), are: 
• Oldfield River, with its major tributary the Munglinup River (Craig 1998; Hodgkin & 
Clark 1989) 
• Jerdacuttup River (Hodgkin & Clark 1990; Department of Environment 2004) 
• Steere River (Hodgkin & Clark 1990; S. Janicke [Department of Environment] 
2006 pers. comm. 10 January) 
• Phillips River, with its major tributary the West River (Hodgkin & Clark 1990; 
Ravensthorpe LCDC 2001; Department of Environment 2003; Chapman 2004).   
There are also smaller systems that flow towards the coast — Torradup River 
(Hodgkin & Clark 1989; South Coast RAP & SCRIPT 1997), and Yallobup Creek 
(Platt 1996a).  In the far north of the study area there are the internally drained 
catchments of Stennetts Lake (Platt 1996b), Chidnup Lake and Bennett Lake. 
Table 6:  Main waterways in the study area (east to west) 
Waterway Catchment 
size (km2) 
Area of 
catchment 
cleared (%)
Main 
channel 
length (km)
Average 
annual 
flow (ML)
Discharge 
point 
Estuary bar 
breach 
frequency 
Torradup River 90 70 15 400 Torradup 
Inlet 
Yearly 
Oldfield River 
(incl. Munglinup 
River) 
2,480 35 95 8,100 Oldfield 
Estuary 
Infrequent 
(every 3–4 
years) 
Yallobup Creek 25 95 NA* NA 
Jerdacuttup River 2,320 30 105 8,800 
Jerdacuttup 
Lakes 
Permanently 
closed 
Steere River 360 30 30 1,400 
Phillips River  1,940 35 120 2,000 
West River 440 55 65 380 
Culham Inlet Seldom 
* not available 
Sources: Pen (1999) and those listed above 
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Figure 13: Catchments within the study area  
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Oldfield and Munglinup Rivers 
The Oldfield River flows from the north-west with its headwaters originating on the 
edge of the Yilgarn Plateau north of the Ravensthorpe Range.  There are a number 
of permanent pools up to 500 m long in the river south of the South Coast Highway.  
The Munglinup River joins the Oldfield River 8 km from the coast and there are 
reserves 500 m to 4 km wide bordering both rivers along most of their length.  
The Oldfield Estuary is a 5 km long, meandering riverine stretch that empties into a 
3 km long lagoon that is 500 m at its widest.  The mouth is closed by a high sand bar 
which breaks infrequently (every 3 or 4 years) and for only a short time. The estuary 
is now so shallow because of sedimentation that the water becomes brine or dries up 
altogether in summer.  However, when it does hold water and the bar breaks, a few 
fish species enter the system and can be plentiful at times.  The estuary is in a small 
Recreation Reserve and the Lake Shaster Nature Reserve extends along the coast 
on either side (Hodgkin & Clark 1989). 
Jerdacuttup River 
The Jerdacuttup River flows to the eastern side of the Ravensthorpe Range and its 
catchment lies entirely within the Fitzgerald Biosphere Reserve.  The headwaters of 
the river begin on the Yilgarn Plateau north of Ravensthorpe at over 300 m above 
sea level and it flows south through the coastal sandplain, terminating in the 
Jerdacuttup Lakes.  There are many pools along the river with some over 1 km long 
and 5 m deep in places.  South of Jerdacuttup Road, the river runs through a narrow 
reserve within farmland. 
The open water paperbark swamps of the Jerdacuttup Lakes System extend for 
15 km along a shallow depression behind the coastal dunes.  The large western lake 
is separated from the sea by a densely vegetated foredune, 1 km long, 8–10 m high 
and only 50 m wide.  The Jerdacuttup River enters this western lake through a 
swamp which restricts flow to the lake, but during floods the water then backs up the 
river and over Springdale Road.  The Yallobup Creek catchment drains into the 
smaller eastern swamps (Hodgkin & Clark 1990; Platt 1996a). 
Phillips, West and Steere Rivers 
The Phillips, West and Steere River catchments are entirely within the Fitzgerald 
Biosphere Reserve and the southern third of the Phillips and West Rivers are within 
the Fitzgerald National Park.  The majority of these three catchments are in the 
undulating hills of mineral rich, greenstone belts south-west of the Ravensthorpe 
Range.   
The Phillips River originates on the Yilgarn Plateau and the West River begins in 
sandplain.  The West River flows into the Phillips River 25 km from the coast, and 
below this confluence, the river cuts through to Culham Inlet along a fault in the schist 
and quartzite of the Mount Barren Group.   
The Culham Inlet is a large lagoon on the eastern flank of East Mount Barren.  It is 
cut off from the sea by a stable foredune and it seldom opens to the sea.  The bar 
has naturally broken only 4 times in since 1849, after continuous heavy rain, with the 
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most recent breach occurring after the January 2000 flood event.  The lagoon is 
shallow and often dries up completely, although in the past it has held water for 
several years and may be 2 m or more deep because of the high bar.  The estuarine 
system of the Phillips River stretches some 7 km upstream from the inlet and retains 
water all year round.  The water is saline and may be one-third to several times the 
salinity of sea water.  The Steere River is part of the estuarine system for about 2 km 
upstream from the inlet.   
Other systems 
The Torradup River has a narrow, 3.5 km long stretch of shallow, estuarine water 
which meanders through low dunes to a sand bar on the coast.  The mouth is about 
1 km from a sheltering rocky headland to the west and a small swampy area 
surrounds the head of the estuary, which is within Stokes National Park.  The river’s 
headwaters begin on farmland in the sandplain, 100 m above sea level.  The estuary 
always holds water, which may be almost fresh when the river flows (Hodgkin & Clark 
1989). 
Yallobup Creek catchment contains numerous smaller wetlands which retain water 
for varying periods throughout the year (Platt 1996a). 
Stennetts Lake is a 200 ha lake in a 53,500 ha catchment that is 40 per cent cleared 
for agriculture.  Stennetts Lake is fed by two creeks: Canny Creek, whose main 
channel is 13.5 km, and Beatty Creek, whose main channel is 33 km (Platt 1996b). 
2.4.3 Water resources 
Angela Massenbauer, Land and Water Development Officer 
The public water supply for Munglinup and Ravensthorpe comes from dams and 
improved catchments, while Hopetoun obtains its public water from two groundwater 
bore fields (Hart 1997).  Ravensthorpe’s water is also supplemented by a 
desalination plant and from the Esperance scheme supply when needed. 
Farm dams and rainwater tanks provide most of the water supply for livestock, 
spraying and domestic use.  Farm dams are mainly spread-bank (flat batter) or gully 
wall dams and improved catchments are rare.  South of Jerdacuttup in the Esperance 
Sandplain Zone, soaks and bores are also used. 
Emergency farm water supplies include: the Old Munglinup Agriculture Area (AA) 
Dam; the Jerdacuttup Community Dam; and the Mt Madden AA Dam.  The Kundip 
AA Dam acts as a backup to the Jerdacuttup Community Dam and the Mt Short AA 
Dam, which has a low capacity, forms part of a backup supply for the Mt Madden AA 
Dam (Coles 2000).  A larger dam to be built nearby has been proposed to 
complement the supply at Mt Short.  
The Springdale Standpipe, which is connected to one of Hopetoun’s bore fields, is 
about to be closed as an emergency supply (D. Hillier [Department of Environment] 
2005 pers. comm. 16 November). 
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2.5 Native vegetation 
Brendan Nicholas, Soil Resource Officer  
2.5.1 Vegetation systems  
The nine vegetation systems (Beard 1973, 1979) in the area have distinct 
associations because of differing geology, soil type, topography and rainfall.  Prior to 
clearing, the Esperance System covered one-third of the area and the Hyden System 
covered about 20 per cent.  The number of vegetation systems is a reflection of the 
diversity of geology particularly in the south-west of the study area (Table 7, Figure 
14). 
Table 7: Beard’s Vegetation Systems   
Vegetation system Area (ha) Area (%) 
Esperance 261,000 30 
Hyden 192,000 22 
Oldfield 149,000 18 
Ravensthorpe 101,000 12 
Jerramungup 78,000 9 
Qualup 24,000 3 
Fanny Cove 27,000 3 
Chidnup 17,000 2 
Barren Ranges 12,000 1 
Total  861,000 100 
The vegetation systems and associations are summarised below: 
• Esperance System – a mosaic of vegetation types dominated by sandplain mallee 
heath (Eucalyptus tetragona).  On deep sands, shrub-heath (Banksia speciosa) 
vegetation is present.  
• Hyden System – woodland of E. salmonophloia with patches of E. salubris and 
mallee (E. eremophila) with a Melaleuca spp. understorey. 
• Oldfield System – mallee (E. eremophila) with melaleuca species and low forest 
(E. platypus, E. spathulata, E. annulata).  
• Ravensthorpe System – mallee (E. nutans, E. gardneri) and woodland (E. 
loxophleba, E. salmonophloia). 
• Jerramungup System – two mallee communities: E. eremophila – E. oleosa 
association favouring sandy ironstone gravel soils, and E. redunca – E. uncinata 
association on the duplex soils of the valleys.  
• Qualup System – mallee-heath with E. tetragona and occasionally Nuytsia 
floribunda; a scrub-heath of B. speciosa occurs on deeper sands.  
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• Fanny Cove System – shrub-heath of E. angulosa, Acacia cyclops and B. 
speciosa.  Low woodlands of E. platypus var. heterophylla are present in 
depressions, while swamps support Melaleuca cuticularis. 
• Chidnup System – mallee association dominated by E. eremophila with E. 
forrestiana.  
• Barren Ranges – on crests and upper slopes is thicket (E. preissiana, Dryandra 
quercifolia); on pediments of sandy lateritic soils is mallee-heath (E. tetragona); 
and the valleys support mallee (E. redunca, E. uncinata).  
2.5.2 Vegetation corridors 
The study area contains a number of vegetation corridors that form important wildlife 
links between Eucla, the Goldfields and the South West.  These include the 
Ravensthorpe Range Corridor, the South Coast Macro Corridor, an unnamed corridor 
in the north-east and many smaller corridors (Wilkins et al. 2006) (Figure 15).   
2.6 Land use  
Brendan Nicholas, Soil Resource Officer 
Farming accounts for 55 per cent of the land use in the study area (Table 8, 
Figure 15).  The area’s boundary in the south-west abuts the Fitzgerald River 
National Park and an unnamed vegetation corridor in the north-east.  The 3,300 km 
of road consists of about 130 km of the South Coast Highway, 1,100 km of local 
roads and 1,900 km of minor roads and tracks.  Townsites account for less than 
1,000 ha. 
Table 8: Land use within the study area 
Land use Area (ha) Area (%) 
Farming 474,000 55 
Unallocated Crown land   241,000 28 
Reserves 146,000 17 
Total  861,000 100 
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Figure 14: Beard’s Vegetation Systems  
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Figure 15: Land use  
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2.7 Agricultural production  
Harvey Jones, Research Economist 
The statistics in this profile relate to the Ravensthorpe Shire. 
2.7.1 Commodity production 
Over the past twenty years there has been an increase in farm resources allocated to 
crops rather than to pastures (Figure 16) (Australian Bureau of Statistics 2002 & 
Department of Agriculture 2005d).  The increase in cropping area has been 
accompanied by a gradual increase in yield with productivity improving substantially 
more for wheat than other crops (Table 9). 
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Figure 16: Agricultural land use trends  
Table 9: Annual increment in crop yields  
Commodity Wheat Barley Oats Lupins Canola 
Yield increase (%) 4.21 3.70 0.62 0.16 3.12 
The Shire’s gross value of agricultural production amounted to about $100m in  
2001–02 (Table 10).  Historically the area sown to wheat is generally greater than 
that planted to barley.  Canola production has increased substantially from negligible 
levels in the mid 1990s to now being a significant component of cropping programs 
for farms close to the coast.  Lupins reached a maximum area by the mid 1990s with 
a gradual decline over the past decade. 
In common with grain growing areas throughout most of Australia, the number of 
sheep in the Shire has declined substantially since the late 1980s.  However, sales of 
lambs have increased in the past ten years as the production focus shifted from wool 
to meat.  Along with this shift has been a change in the sheep flock structure and by 
the year 2000, more than 80 per cent of adult sheep were ewes.   
Contrary to the sheep population, the cattle herd has doubled in size over the past 
two decades.  However, after considering the total numbers of sheep and cattle, 
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stocking rates have declined up to 25 per cent in 2000 compared to the previous two 
decades.  This decline could indicate that in addition to land, resources such as 
labour, capital and other production inputs are being diverted from livestock to 
cropping. The increased investment in cropping enterprises could be placing limits on 
livestock numbers. 
Table 10: Commodity production in 2001–02 
Commodity Area  
(‘000 ha) 
Production 
(‘000 t) 
Number 
(‘000) 
Disposals 
(‘000) 
Value 
($m) 
Wheat 63 154 - - 41 
Barley 52 128 - - 26 
Oats 4 6 - - 1 
Lupins 7 8.5 - - 2 
Canola 12 16 - - 6 
Cattle/calves - - 18 5 3 
Sheep/lambs - - 550 142 7 
Wool - 2.1 - - 11 
Total 138      97 
Source: Department of Agriculture (2005d) 
2.7.2 Productivity 
Across Australia over the past two decades, productivity in terms of output produced 
per unit of inputs has improved by 3.3 per cent and 2.5 per cent on cropping 
specialist and mixed cropping/livestock farms respectively (Productivity Commission 
2005).  This productivity increase has compensated for the declining trend to farmer’s 
terms of trade (ratio of prices received to prices paid).  Along with this trend, the 
number of farms has declined at an average annual rate of around 1 per cent while 
farm size has increased.  There has been an accompanying 60 per cent increase to 
the volume of national agricultural output.   
At least in terms of productivity, farms in the Ravensthorpe Shire are likely to have 
experienced similar trends. The average farm area was around 1,800 ha in the early 
1980s and the number of farms was about 210.  In 2001, the average farm was 
2,300 ha, and there were 170 separate farm businesses operating over a total of 
390,000 ha, which is about 30 per cent of the Shire (Department of Agriculture 
2005d).  
Rotational gross margins, along with results from the MIDAS model (Department of 
Agriculture 2005e), are a guide to the likely profitability that can be expected from the 
various soil types.  The calcareous loamy earths and non-cracking clays produce the 
highest yields for the common rotations of most crops, while the saline wet soils 
produce the lowest (Table 11). 
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Table 11: Crop yields (t/ha)*# 
Soil type Soil code Wheat Barley Canola Lupins 
Pale deep sands S1 1.87–2.34 2.13–2.64 1.2 1.2 
Grey deep sandy duplex – wet S2 1.02–1.28 1.36–1.62 1.2 0.9 
Grey deep sandy duplex S3 1.70–2.00 1.87–2.38 1.5 1.8 
Calcareous loamy earths & 
Red/brown non-cracking clays 
S4 2.04–2.47 2.30–2.89 1.8 0.8 
Alkaline grey shallow sandy 
duplex 
S5 1.70–1.91 1.79–2.30 1.3 NA 
Saline wet soils S6 0.77–0.94 1.11–1.45 0.6 NA 
* based on 85 per cent of the maximum yields from Department of Agriculture (2005e)  
# depending on rotation 
Table 12 shows potential gross margins (GM) for a typical farm that has the same 
ratio of areas of different soil types as is distributed over the Shire.  This measure of 
the productive capacity of farm resources indicates a maximum rotational gross 
margin of around $50/ha, based on price levels in 2005.  However, based on the five 
year average grain prices, the rotational gross margin can be almost $85/ha.  
Table 12: Rotation options for a representative farm  
Soil code Area (ha) Options* 
S1 151 PPWB BLWB WPNB PWPB PPPB WLWB 
S2 1,047 PPPB PPNB PPPW PPWB PPPW WPNB 
S3 478 BLWB WPNB WLWB PPNB PPPW PWPB 
S4 186 WPNB PPNB PWNB PPWB PPPB BLWB 
S5 98 PPWB PPNB PWPB PPPB PPPW WPNB 
S6 31 PPPB PPPW PPWB PWPB PPPB PPNB 
GM, $/ha#  51 40 39 34 19 33 
GM, $/ha+  84 82 73 69 51 65 
* P = pasture; W = wheat; B = barley; N = canola 
# 2005 prices 
+ 5 year average prices 
Sources: Department of Agriculture (2005e, 2005f) 
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3. Resource condition and future risk 
3.1 Climate change impacts 
Angela Massenbauer, Land & Water Development Officer 
Western Australia is expected to become warmer and drier than at present (Foster 
2002).  Warming is likely to be greatest in spring and least in winter, and affect daily 
maximum and minimum temperatures.  Average annual temperatures are expected 
to rise by up to 2°C by 2030 and up to 6°C by 2070, with slightly less warming in 
coastal regions. Rainfall is predicted to decline from autumn to spring by 20 per cent, 
and evaporation rates are expected to increase with temperature, thereby reducing 
the moisture balance and potentially affecting plant growth and surface-water run-off. 
Implications for these projections include: 
• growing season may start later and finish sooner 
• daily rainfall events may become more intense, increasing episodic recharge 
• period between rain events may increase and with increased evaporation rates, 
run-off generation systems, such as roaded catchments and additional storage 
could be needed 
• more frequent temperature extremes 
• rising temperatures may affect field crops via potentially large changes in heat or 
chill storage.  A possible benefit of temperature rise is reduced risk of frost 
• reduced pasture production and increased heat stress of stock 
• warmer climate may favour some pests and diseases 
• possible extinction of species with a restricted range or confined to small areas. 
3.2 Land management hazards 
Brendan Nicholas, Soil Resource Officer 
Management practice is the major factor in avoiding soil decline; however, the soils of 
the Ravensthorpe area have inherent characteristics that predispose them to certain 
land management hazards.  These hazards are based on the attribution of soil-
landscape mapping according to state-wide standard methodology (van Gool & 
Moore 1999).  Land qualities are attributed to soil and map units to assist in 
identifying management, conservation and degradation issues.   
There are seven land management hazards in the study area and the most 
widespread are water repellence, wind erosion and subsurface acidity.   
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3.2.1 Water repellence 
• Nearly three-quarters of the area has a moderate to high risk of developing water 
repellence.  
• Soil groups most at risk are Pale deep sands, and Alkaline grey deep and shallow 
sandy duplex soils.  
• Main zones affected are Ravensthorpe and Esperance Sandplain. 
• Risk factors are sandy topsoils with less than 5 per cent clay content.  
3.2.2 Wind erosion 
• Two-thirds of the area has a moderate to high risk of wind erosion.  
• Soil groups most at risk are Pale deep sands, Alkaline grey shallow and deep 
sandy duplex soils and Calcareous loamy earths. 
• Main zones affected are Esperance Sandplain and Ravensthorpe. 
• Risk factors are loose sandy topsoils with less than 5 per cent clay content. 
3.2.3 Subsurface acidity 
• Half of the area has a moderate to high risk of subsurface acidity.  
• Soil groups most at risk are duplex soils in coastal parts.  
• Esperance Sandplain Zone is most at risk.  
• Risk factors are soils with low buffering capacity, which are generally sandy soils. 
3.2.4 Alkaline subsoils 
Alkaline (>7.51:5 H2O) subsoils are associated with other subsoil chemistry issues, 
particularly sodicity, boron toxicity and primary salinity.   
• Forty per cent of the area has alkaline subsoils.  
• Soil groups most likely to have strongly alkaline subsoils are Alkaline duplex soils 
and Calcareous loamy earths.  
• Main zones affected are Salmon Gums Mallee, Ravensthorpe and South-eastern 
Zone of Ancient Drainage. 
• Risk factors are low rainfall and clayey subsoils that accumulate carbonates 
because of poor leaching.  
3.2.5 Soil structure decline  
• One-third of the area has a moderate to high risk of soil structure decline.  
• Soil groups most at risk are Alkaline grey shallow duplex soils, Calcareous loamy 
earths and clays.  
• Zones most at risk are Ravensthorpe, Salmon Gums Mallee, Jerramungup and 
South-eastern Zone of Ancient Drainage.  
• Risk factors are soils with sodic, loamy to clay loam textures.  Shallow duplex 
soils are also at risk where the sodic subsoil clays have been brought to the 
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surface by topsoil erosion or by mixing of the topsoil and subsoil during 
cultivation.  
3.2.6 Subsoil compaction 
• One-third of the area has a moderate risk of subsoil compaction.  
• Soil groups most at risk are sandy duplex soils and Pale deep sands.  
• The Esperance Sandplain Zone is most at risk.  
• Risk factors are soils with sandy subsurface horizons immediately below the 
topsoil.   
3.2.7 Waterlogging  
• One-fifth of the area has a moderate risk of waterlogging.  
• Soil groups most at risk are duplex soils near the coast.  
• The Esperance Sandplain Zone is most at risk.  
• Risk factors are soils with sandy subsurface horizons immediately below the 
topsoil.   
3.3 Hydrological risk 
3.3.1 Shallow watertables and salinity 
John Simons, Hydrologist 
This section illustrates how changes in the water balance resulting from clearing are 
affecting groundwater levels and the development of secondary salinity.  These 
changes, which are expected to continue for several decades until a ‘new’ equilibrium 
is reached, increase groundwater recharge, storage and discharge from aquifers, 
causing groundwater levels to rise and secondary salinity to develop. 
3.3.1.1 Groundwater trends and the risk of shallow watertables 
The AgBores database has 38 monitoring bores in the study area, with adequate 
long-term (>5 years) records to calculate trends in groundwater levels (Department of 
Agriculture 2005c).  Two-thirds of these bores are located in the Esperance 
Sandplain Zone and the remainder are in the Jerramungup Zone.  Groundwater 
levels in one-quarter of these bores are showing rising trends and the rest have 
shallow groundwater levels that fluctuate seasonally (Figure 17).  The calculated 
rises in groundwater levels range from <0.05 to 0.35 m/yr. 
The National Land and Water Resource Audit (NLWRA) assessed the 'risk of shallow 
watertables' using groundwater depth and trend data in the soil-landscape systems 
(Short & McConnell 2001).  This methodology was repeated for 16 of the 21 systems 
in the study area and all of these were considered to have either a moderate or high  
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Figure 17: Groundwater trends, low-lying areas and salt-affected land. See 
Attachments.  
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risk of shallow watertables (Lillicrap 2004; Simons & Alderman 2004).c  This temporal 
risk assessment refers to the inherent risk based on groundwater depth and trends, 
not the actual spatial extent of shallow watertables.  Therefore, it needs to be 
combined with other spatial hazard data, such as ‘low-lying areas’, to provide a more 
comprehensive risk assessment. 
3.3.1.2 Extent of salt-affected land (1989 and 1997) 
The Land Monitor Project (Meston 2001) used satellite data to map areas of salt-
affected land (Figure 16).  The map only represents the severely salt-affected areas 
that have been consistently degraded and have low vegetative cover.  Salt-affected 
land with dense vegetative cover in spring is not mapped using this technique.d  The 
Land Monitor Project analysed 80 per cent of the study area and mapped one per 
cent as salt-affected.  About half of this area occurs in the Esperance Sandplain 
Zone and represents primary and secondary salinity associated with the coastal 
wetlands (Table 13). 
3.3.1.3 Low-lying areas with the potential for shallow watertables 
The Land Monitor Project (Dunne et. al 2001) used a digital elevation model to derive 
‘height above flowpaths’ in order to map low-lying areas (Figure 16).e Seventy per 
cent of the study area was analysed and about one-quarter of this area is low-lying 
(Table 13).   
The map was then analysed with groundwater depth and trend data to determine the 
type of hydrological hazard occurring in these areas.  In the South-eastern Zone of 
Ancient Drainage and the southern part of the Esperance Sandplain Zone, the low-
lying areas have the potential to develop secondary salinity and currently have 
shallow watertables causing waterlogging, inundation, and in some areas secondary 
salinity.  In the Salmon Gums Mallee Zone and the northern part of the Esperance 
Sandplain Zone, the low-lying areas represent areas that flood and inundate after 
significant rainfall.  In the Jerramungup and Ravensthorpe Zones, the low-lying areas 
are generally restricted to the waterways where baseflows of saline groundwater and 
secondary salinity is developing. 
 
                                            
c NLWRA risk categories: 
High – depth to groundwater <2 m, or 2–5 m and rising 
Moderate – depth to groundwater 2–5 m and static, or >5 m and rising 
Low – depth to groundwater >5 m and static 
d Extent of salt-affected land was calculated by combining the Land Monitor Projects’ September 1989 
and 1997 data (Landsat scene 109–083). In a sample area, salinity mapping accuracy is estimated to 
be 78 per cent of the salt-affected land evident in 1997 aerial photography being actually mapped.  
Details and accuracy statements of the data sets can be found in Meston (2001). 
e ‘Height above flowpath’ is a measurement of the vertical elevation from the flowpaths, which are 
areas where water flow accumulation is high (not just creeklines). Once the flowpath is defined, an 
area within a discrete (0.0–2.0 m) height class above the flowpath can be identified.  These are the 
low-lying areas.   
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Table 13: Area and proportion of salt-affected land and low-lying areas 
Soil-
land-
scape 
Zone 
Area analysed 
(% of zone 
analysed) 
Salt-affected Proportion 
of total salt-
affected area
Low-lying  
(0–2.0 m) 
Proportion 
of total low-
lying area 
 Salt-
affected 
Low-
lying 
(ha) (%) (%) (ha) (%) (%) 
243 61,500 
(100) 
13,500 
(20) 
1,500 2 21 7,000 52 5 
244 285,000 
(75) 
277,000 
(75) 
840 <1 12 34,200 12 25 
245 243,500 
(100) 
168,000 
(70) 
3,350 1 49 54,600 32 40 
246 14,000 
(75) 
14,000 
(75) 
10 <1 <1 2,000 15 1 
250 84,000 
(50) 
138,500 
(85) 
1,200 1 17 40,200 29 29 
Total 688,000 
(80) 
611,000 
(70) 
6,900 1.0 100 138,000 23 100 
3.3.1.4 Salinity hazard rating and timing of salinity impacts 
The study area is considered to have a high to extreme salinity hazard rating based 
on recharge rate, groundwater level rise, salt store and date of equilibrium 
(Government of Western Australia 1996).  The time until potential salinity fully 
develops is 10–20 years in the Jerramungup Zone, 25–70 years in the Ravensthorpe 
Zone, Esperance Sandplain Zone and South-eastern Zone of Ancient Drainage, and 
more than 70 years in the Salmon Gums Mallee Zone (George et al. 2005). 
3.3.2 Waterways  
Angela Massenbauer, Land and Water Development Officer 
None of the systems in the study area have had long term, regular monitoring and 
therefore data is limited to snapshots or short term monitoring.   
3.3.2.1 Waterway condition 
Overall, the foreshore vegetation of the Jerdacuttup, Phillips and West Rivers is 
graded as excellent along 70–80 per cent of the rivers, and in good condition along 
another 10–15 per cent (Chapman 2004; Department of Environment 2003, 2004).  
The foreshore vegetation of the Oldfield and Munglinup Rivers is generally in good 
condition (Craig 1998).  The excellent condition relates to a large percentage of the 
bank and floodway having very little erosion, subsidence or sedimentation, and the 
verge vegetation containing mostly undisturbed native species.  The areas in good 
condition are showing signs of primarily erosion and weed invasion. 
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3.3.2.2 Water quality  
All the river systems are naturally saline and show reverse salinity trends, i.e. salinity 
levels are higher in the upper reaches of the catchments and fresher towards the 
coast.  Also, Chapman (2004) found that in general, the tributaries of the West River 
were less saline than the main channel.  It is unknown whether other local river 
systems share this same trend. 
The electrical conductivity (EC) of all the estuaries is saline, ranging from 900 to 
7,300 mS/m, while the salinity of the rivers ranges from 770 mS/m to nearly four 
times that of seawater (5,300 mS/m) (Table 14).   
River water is always alkaline, usually within pH 7.5–9.0, and the river systems in the 
area generally fall within this range.  Temperature was highly varied within individual 
rivers as well as between the rivers. 
Table 14:  Water quality of the main waterways  
Waterbody River EC 
(mS/m) 
Date Estuary EC 
(mS/m) 
Date pH 
Torradup River Slightly saline 1989 2,000–7,300 1989 NA* 
Oldfield/Munglinup Rivers 4,300 May–Aug 1998 900–6,400 1989 NA 
Jerdacuttup River 770–11,700 Nov 01–April 02 900–3,200 1990 7.4–9.5 
Steere River 320–3,600 1999–2002 900 1990 7.2–8.4 
Phillips River 1,500–19,800 1999–2001 1,800 1990 7.0–9.0 
West River 4,900–8,900 2004 NA NA 7.5–7.6 
Stennetts Lake 20–2,000# 1996 NA NA NA 
* not available 
# sampling was done soon after a large rainfall event in autumn 
3.3.2.3 Macro-invertebrates 
Macro-invertebrates such as worms and snails, crustaceans such as gilgies and 
marron, and insects, such as mayflies, beetles and bugs, are all commonly found in 
many waterways.   
Species diversity was low for each of the waterways tested; however, Boulton and 
Brock (1999) maintain that it is common for macro-invertebrates to be less diverse in 
the south-west of WA compared to other Australian waterways.  The presence of the 
Lestidae (damsel fly) in the Phillips and Jerdacuttup Rivers indicates good condition 
as damsel flies are generally not found in polluted waters (Williams 1980). 
Four native fish species have been recorded in the Jerdacuttup, Phillips and West 
rivers — spotted minnow (Galaxias maculatus), Swan River goby (Pseudogobius 
olorum), Wallace hardyhead (Atherinosoma wallacei) and Black bream 
(Acanthopagrus butcheri) (except West River). 
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3.3.2.4 Impact of land use on the waterways 
In most cases, the vegetation corridors have protected the waterways from the 
impacts of surrounding land uses.  There are localised areas of degradation, 
including vegetation loss, weed invasion, erosion and sedimentation.  Increased 
clearing has resulted in considerable changes to catchment hydrology and in 
particular, waterlogging and secondary salinity, and an increase in the quantity and 
velocity of water flow.  Nutrient run-off is also a hazard, with at least some of the 
systems having levels of nutrients higher than the recommended ANZECC 
guidelines.   
Clearing in the Oldfield River catchment has resulted in river degradation, loss of 
riparian vegetation, rising groundwater, sedimentation and eutrophication of river 
pools.  Likewise, the Phillips River catchment has seen an increase in river and 
estuary sedimentation rates and nutrient levels since clearing (Hart 1997). 
The main channels of the Oldfield and Munglinup Rivers are completely fenced and 
the Jerdacuttup, Phillips and West Rivers are mostly fenced as well. 
Land use in the Jerdacuttup River catchment is changing with mining developments 
already occurring and others proposed.  There is potential for direct and indirect 
impacts, such as increased pressure from the growing population, on the river and 
catchment. 
3.3.3 Water resources 
Angela Massenbauer, Land and Water Development Officer 
Depending on the position in the landscape and design of the structure, farm water 
supplies may be at risk from salinisation, eutrophication, siltation and significant 
evaporation losses.   
There is a scarcity of suitable dam and catchment sites because of problematic soils 
and shallow groundwater.  In the Ravensthorpe Zone, the rocks in the soil and the 
shrink-swell properties cause catchment failure and dams to leak.  Across the rest of 
the zones, the dispersive subsoils cause erosion and siltation. 
Increased cropping activity has decreased the reliability of high-grade domestic water 
supplies.  Crop spraying uses a significant proportion of the domestic rainwater at the 
beginning of the growing season, before tank capacities have recovered from the 
summer–autumn demand.  
At least some or all of the study area has been declared water deficient for six out of 
the eight declarations in WA over the last 15 years (Department of Environment 
2005; Coles 2000).  Water deficiency in this area is common because of variable 
rainfall and other natural resource limitations, primarily soil type. 
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3.4 Native vegetation representation and risk 
Tilo Massenbauer, Catchment Conservation Officer, Department of Conservation and 
Land Management 
3.4.1 Native vegetation representation 
The Ravensthorpe area has half of its original native vegetation cover remaining.  
Most of this vegetation (about 85 per cent) occurs on reserves managed by the 
Department of Land Information, the Department of Conservation and Land 
Management (CALM), and the Ravensthorpe Shire.  The remaining native vegetation 
is fragmented over farmland. 
The native vegetation contains 14 species of Declared Rare Flora (DRF) and 170 
species of Priority Flora (Appendix 2, Table A2).  The large number of DRF and 
Priority Flora can be attributed to the transitional nature of the soil-landscape systems 
and underlying geology.  
Appendix 2, Table A3 contains a summary of vegetation types and their present 
cover across the study area.  A vegetation type is considered to be under-
represented where this value is less than 25 per cent of its original distribution. The 
following vegetation types are considered to be under-represented:  
• Succulent steppe with woodland; york gum, sparse teatree scrub & samphire (5 
per cent remaining) 
• Salmon gum & morrel/Mallee scrub, redwood (9 per cent remaining) 
• York gum & Salmon gum (12 per cent remaining) 
• Salmon gum (25 per cent remaining). 
Other vegetation types that have been significantly cleared include: 
• York gum (28 per cent remaining) 
• Scrub-heath in the Esperance Plains including Mt Ragged scrub-heath (32 per 
cent remaining) 
• Tallerack mallee heath (32 per cent remaining). 
3.4.2 Native vegetation at risk 
The risk of shallow watertables impacting on the condition of the Fitzgerald River 
National Park and the Ravensthorpe Range Corridor is low because of the large 
healthy remnant vegetation areas, which have a high likelihood of assimilating the 
impact of altered hydrology from the surrounding agricultural land. 
Remnant vegetation throughout the cleared agricultural zones has a much higher risk 
of being impacted by potential shallow watertables.  These areas include: 
• the southern third and north-west corner of the Jerdacuttup River catchment, 
including the Jerdacuttup Lakes Nature Reserve and associated South Coast 
Macro Corridor 
• the south-east Oldfield River catchment  
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• the northern third of the Phillips River catchment. 
These sparsely vegetated areas occur in low-lying areas with the potential to develop 
shallow watertables and this risk threatens 4 species of DRF and 59 species of 
Priority Flora (Table 15).  It is expected that the following reserves will be most 
affected by shallow watertables: 
• Munglinup Nature Reserve – 95 per cent of 150 ha 
• Nature Reserve 791801 – 70 per cent of 30 ha 
• Nature Reserve 645094 – 50 per cent of 2,900 ha 
• Nature Reserve 791763 – 25 per cent of 300 ha 
• Long Creek Nature Reserve – 25 per cent of 360 ha 
• Dunn Rock Nature Reserve – 25 per cent of 7,000 ha 
• Pallarup Nature Reserve – 25 per cent of 760 ha 
• Hayes Nature Reserve – 20 per cent of 1,300 ha 
• Cheadenup Nature Reserve – 10 per cent of 6,800 ha 
The actual threat to the biodiversity values identified above requires further 
investigation, including ground-truthing and a review of other geospatial data, such 
as landscape position, geology and soil type.  This investigation will determine if an 
identified risk is from groundwater rise, surface water accumulation, or a combination 
of both, and the extent and degree of that hydrological threat.  Management options 
and feasibility assessments can then be developed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
RAVENSTHORPE AREA APPRAISAL 
 42
Table 15:  Priority Flora and DRF found in low-lying areas  
Species Status* Species Status 
Eremophila subteretifolia DRF – Crit Acacia bifaria P3 
Rhizanthella gardneri DRF – Crit Adenanthos glabrescens P3 
Anigozanthos bicolor subsp. minor DRF – End 
Allocasuarina scleroclada subsp. 
Bandalup P3 
Conostylis lepidospermoides DRF – Vuln Calytrix nematoclada P3 
Eremophila denticulata subsp. 
denticulata DRF – Vuln Dryandra ferruginea P3 
Astartea sp.Jerdacuttup P1 Eucalyptus angustissima P3 
Baeckea crassifolia P1 Eucalyptus depauperata P3 
Chorizema circinale P1 Eucalyptus famelica P3 
Dampiera sericantha P1 Eucalyptus semiglobosa P3 
Hakea cygna P1 Gastrolobium stenophyllum P3 
Melaleuca sculponeata P1 Lepidosperma pruinosum P3 
Melaleuca similis P1 Spyridium mucronatum P3 
Microcorys pimeleoides P1 Verticordia longistylis P3 
Pultenaea sp.Bandalup P1 Xanthosia peduncularis P3 
Stachystemon vinosus P1 Acacia moirii subsp. dasycarpa P4 
Acacia disticha P2 Adenanthos labillardierei P4 
Acacia phlebopetala P2 Banksia laevigata P4 
Adenanthos cacomorphus P2 Dampiera deltoidea P4 
Astartea sp.Fitzgerald P2 Eucalyptus desmondensis P4 
Bentleya diminuta P2 Eucalyptus praetermissa P4 
Comesperma lanceolatum P2 Eucalyptus stoatei P4 
Darwinia sp.Thumb Peak P2 Eucalyptus x erythrandra P4 
Daviesia pauciflora P2 Grevillea fistulosa P4 
Dryandra foliosissima P2 Hakea hookeriana P4 
Eucalyptus petila P2 Jacksonia compressa P4 
Eucalyptus x chrysantha P2 Lechenaultia superba P4 
Gastrolobium rigidum P2 Lepidium pseudotasmanicum P4 
Hypocalymma melaleucoides P2 Leucopogon compactus P4 
Kunzea similis P2 Myriophyllum petraeum P4 
Levenhookia pulcherrima P2 Pimelea physodes P4 
Melaleuca penicula P2 Siegfriedia darwinioides P4 
Persoonia brevirhachis P2   
* refer to Appendix 2 for definition of status 
Source: Department of Conservation and Land Management (2006) and Dunne et al. (2001)  
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4. Management options 
This section sets out options for managing land and water hazards.  Factors such as 
soil type, annual rainfall, enterprise mix and financial structure will determine the 
most suitable approach for a farm business. 
4.1 Land management 
Julianne Hill, Farming Systems Development Officer 
In the Ravensthorpe area, soil management problems are primarily associated with 
the sandy nature of the topsoils (Table 16).  Apart from the alkaline calcareous loamy 
earths of the slopes adjacent to the Ravensthorpe Range, most soil types have 
sandy topsoils that are prone to water repellence, wind erosion, acidity and have little 
ability to retain nutrients.   
Sandy topsoils are at risk of wind erosion if paddocks are over-grazed or cultivated.  
Water erosion on slopes may also occur.  Maintaining at least 50 per cent plant 
residue cover will reduce the risk of erosion.  Claying the deeper sands to ameliorate 
water repellence may be profitable and will give soils some protection from wind 
erosion.  Windbreaks also offer protection from wind for soil and stock, as well 
increasing water use. 
Soil structural problems may be found anywhere in the soil profile.  Topsoil problems 
of sealing and hard-setting generally occur where the subsoil is brought to the 
surface through cultivation or erosion of topsoil.  Gypsum applied at rates of 2–3 t/ha 
and incorporated into the top 5 cm of soil can help ameliorate these problems.  
However, the best yield responses occur when gypsum is applied as part of a 
package of minimising tillage (e.g. direct drilling), good nitrogen fertiliser levels and 
early sowing.  Avoid growing peas or other grain legumes in the year after application 
because very high (10 t/ha) rates of gypsum interfere with their nodulation and 
vigour.  Preferably, grow a cereal instead.  Another management option, as observed 
by local research, includes not stocking those hard-setting paddocks because the 
compaction and hard-setting aspect of those soils is much reduced without stock.  
These paddocks can then be continually cropped. 
The density of the subsoil can reduce root growth and currently there are only a few 
management options.  Deep ripping in combination with the placement of nutrients 
and/or ameliorants is being trialled in some mallee areas for effectiveness and to 
assess concerns that ripping might create other soil structure problems in the 
medium term.   
Soil alkalinity increases down the soil profile and often results in deficiencies in the 
trace elements zinc and manganese, but this can be managed with strategic 
applications of liquid fertilisers in conjunction with a regular granular fertiliser suited to 
production levels.   
Other hazards, such as saline subsoils, cannot be ameliorated and therefore must be 
managed using best practice measures to maximise production and long-term 
sustainability.   
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Table 16: Land management hazards and options for the major soil groups 
Land management 
hazard 
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Management options 
Non-wetting topsoil  ? ? ? ?  
High risk of leaching 
mobile nutrients (e.g. 
nitrogen) 
 ?  ? ?  
Clay to ameliorate water repellence 
& improve nutrient holding capacity. 
Risk of wind erosion 
where surface is sandy 
? ? ? ? ? ? 
Maintain at least 50% plant residue 
cover, e.g. establish perennial 
pasture.  
Practice stubble retention &/or 
minimum tillage, or plant 
windbreaks. 
Moderate risk of topsoil & 
subsoil acidification  ?  ? ?  
Monitor pH of topsoil & subsoil (10–
25 cm) & apply lime as required. 
Risk of sealing & 
hardsetting where subsoil 
brought to the surface ?      
Ameliorate surface sealing & 
hardsetting by applying gypsum. 
Maintain soil structure by avoiding 
deep cultivation. 
Rooting depth restricted 
by dense subsoil to cracks 
& old root channels 
?  ? ?   
Deep ripping being investigated; 
may result in soil structure decline. 
Waterlogging 
? ? ?    
Agronomic options, e.g. applying 
fertiliser to assist crops to recover, 
phase-farming with lucerne on 
shallow sands, & permanent 
perennial pasture on deep sands. 
Engineering options, e.g. banks & 
shallow relief drains. 
High boron levels in 
subsoil ?     ? 
Use boron tolerant varieties. 
Risk of water erosion on 
slopes  ? ? ? ? ? ? 
Maintain >50% plant residue cover. 
Grade banks. 
Saline subsoil limits 
moisture use of plants ?     ? 
Use salt tolerant plants in worst 
areas. 
High risk of salinity in low-
lying flat areas (long-term) ? ? ? ?   
Use salt tolerant plants. 
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4.2 Water management 
4.2.1 Groundwater 
John Simons, Hydrologist, and Kira Buttler, Perennials Development Officer 
Salinity is managed by reducing recharge to groundwater, increasing groundwater 
discharge and making productive use of salt-affected land.  The success of any 
management option is dependent upon whether it considers the size and 
characteristics of the contributing groundwater flow system.  In the study area, salt-
affected land cannot economically be restored to previous levels of agricultural 
production and while there are perennial plant options for this type of land, they have 
low productivity.  Instead, salinity management should focus on containing and 
adapting to salinity 
4.2.1.1 Recharge management  
Recharge can be reduced when annual plants are replaced by herbaceous and 
woody perennials.  The area of perennials required to impact on the extent of salinity 
differs between landscapes.  Most landscapes in the study area are relatively flat and 
have low groundwater gradients and hydraulic conductivities which limit their 
hydrologic responsiveness.  These flatter areas require considerable recharge 
reductions over large areas to have a significant impact on the eventual extent of 
salinity (Simons & Alderman 2004).  However, there is some capability to mitigate 
salinity associated with hillside seeps, particularly on the undulating landscapes with 
sandy soils, which are potentially hydrologically responsive to reductions in recharge 
over smaller areas.   
There is a perennial plant option for all soil types and all rainfall zones in the study 
area.  A phase-farming system with lucerne (minimum rainfall 250 mm) for 3 years 
followed by 2–6 years of cropping (depending on landscape position) is possible.  
Also, those areas receiving more than 400 mm rainfall are suitable for permanent 
perenniality with sub-tropical perennial grasses, such as kikuyu and rhodes grass. 
4.2.1.2 Discharge management  
The effectiveness of groundwater drainage is limited because the ability of the 
aquifers and subsoils to transmit water is minimal, as noted above.  However, to 
protect or recover priority resources, such as infrastructure and high value 
conservation areas, pumping groundwater into evaporation basins may need to be 
considered. 
It is important to note that an owner or occupier of land intending to drain or pump 
groundwater for the purpose of controlling salinity, is required to lodge a Notice of 
Intent with the Commissioner of Soil and Land Conservation at least 90 days before 
commencement of drainage or pumping.  Landholders carrying out drainage activities 
should also be aware of their duty of care to those who may be affected by their 
actions and they should consult with these persons and avoid causing damage to 
their properties. 
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4.2.1.3 Productive use of salt-affected land 
Productively using salt-affected land is technically feasible, particularly on the sandy 
soils, as the accumulated surface salts are readily leached by rainfall.  However, it 
may be more difficult in the northern parts of the study area where the shallow 
groundwater is generally highly saline and moderately acidic. 
4.2.2 Surface water management  
Angela Massenbauer, Land & Water Development Officer 
Water management should focus on reducing surface water flow with good land 
management practices, and managing the remaining flow with earthworks.  Non-
engineering practices that reduce surface flows and prevent soil erosion include: 
• maintaining a suitable vegetative cover all year round to reduce surface water 
runoff 
• working to the contour and as far as possible, avoid working directly up and down 
steep slopes 
• minimising soil cultivation by using techniques such as no-till or direct drill 
• establishing perennial pastures 
• protecting remnant vegetation 
• not clearing very steep areas, such as breakaways and rocky ridges, or 
revegetating where soil erosion has occurred. 
Surface water engineering for shedding landscapes 
Surface water engineering can control water erosion by intercepting, diverting or 
slowing run-off rather than permitting it to flow uninterrupted down the slope.  Grade 
banks are placed in the mid-slope and upper water shedding landscape areas.  The 
grey sandy duplex soils are suitable for grade and interceptor banks to harvest good 
quality water.  Dams can, in addition to storing water, provide some ‘buffering’ or 
retention of surface water flow if grade banks are linked into them. 
Surface water engineering for receiving landscapes 
Within these landscapes, waterlogging can be alleviated by shallow relief drainage 
(e.g. W-drains, spoon drains) by removing excess surface water and barriers to 
surface water movement. 
It is important that before any earthworks are constructed in the landscape, a site 
investigation is carried out and planning and surveying is undertaken by qualified 
personnel. 
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4.2.3 Waterways 
Angela Massenbauer, Land & Water Development Officer 
The majority of the river systems are in good to excellent condition; however, there 
are early stages of degradation occurring along all the systems.  Although some of 
these problems can be remediated at a local scale, such as erosion and weed 
invasion, others need addressing at a catchment scale, such as increased run-off 
and salinity.   
Priority management actions include: 
• Protecting foreshore vegetation of the rivers and tributaries, through fencing and 
revegetating, and widening riparian corridors to an adequate width where 
necessary. 
• Improving water quality by minimising sediment and nutrient transport to the 
waterways through appropriate farming practices, such as minimum till farming, 
and retaining vegetation buffers adjacent to the waterways. 
• Conducting regular monitoring programs for nutrient and salinity levels, and 
ecological characteristics of the systems, such as vegetation transects, and 
macro-invertebrate and native fish surveys, to enable early detection of changes 
in water quality and waterway health. 
• Managing catchment hydrology changes through monitoring groundwater to 
determine potential risk of secondary salinity, and increasing water use through 
using perennials and appropriate surface water management. 
• Improving stability of river crossings through correct design and placement. 
• Increasing community understanding and awareness of the river systems. 
• Assessing the extent of recreational use, and implementing appropriate 
management activities to prevent or reduce the impact of recreation on 
waterways.   
• Managing land use and development proposals through appropriate vesting of the 
foreshore reserve (Department of Environment 2003). 
4.2.4 Water resources 
Angela Massenbauer, Land and Water Development Officer 
Dams with silt traps, piped inlets, improved catchments, diversion structures and 
regular maintenance, will improve the reliability of on-farm water supplies and ensure 
structures are operating at optimum storage and collection capacities. 
Most roof catchments are under-utilised and rainwater tanks could be arranged to 
harvest excess water that usually overflows as waste from large events. 
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Appendix 1: Description of soil-landscape systems 
Brendan Nicholas, Soil Resource Officer  
Table A1: Soil-landscape systems  
System Description 
 Jerramungup Zone (243) 
243Jm 
Jerramungup 
(26,000 ha, 3%) 
Gently undulating plateau.  Soils are Grey sandy duplex (shallow and deep), 
Alkaline grey shallow loamy duplex and Saline wet soils. 
243Lf  
Lower Fitzgerald 
(9,000 ha, 1%) 
Deeply incised valleys with rock outcrops. Soils are Alkaline grey shallow 
sandy duplexes, Alkaline grey shallow loamy duplexes, Grey shallow sandy 
duplexes and Grey shallow loamy duplexes. 
243Su 
Suzetta 
(1,000 ha, <1%) 
Edge of plateau and scarp slope. Soils are Grey shallow sandy duplexes, 
Grey shallow loamy duplexes, Grey non-cracking clays and Pale shallow 
sands. 
243Uf  
Upper Fitzgerald 
(26,000 ha, 3%) 
Valleys and breakaways, with Alkaline grey shallow duplex (loamy and 
sandy) and Grey shallow duplex (loamy and sandy) soils.   
 Ravensthorpe Zone (244) 
244Hm  
Hammersley 
(53,000 ha, 6%) 
Level to gently undulating sandplain with swamps.  Soils are Grey sandy 
duplex (deep and shallow), Pale deep sand and Alkaline grey shallow sandy 
duplex.   
244Jo  
Jonacoonack 
(2,000 ha, <1%) 
Deeply incised valleys with breakaways, cliffs and wide valley floors. Soils 
are Bare rock, stony soils, Pale shallow sands and Pale deep sands. 
244Ky  
Kybulup 
(65,000 ha, 8%) 
Undulating low hills and rises on weathered granite and gneiss, with 
Alkaline shallow loamy duplex (red and grey), Grey shallow sandy duplex 
and Non-cracking clay soils.   
244Od  
Oldfield 
(176,000 ha, 20%) 
Dissected headwater plains and rises. Soils are Alkaline grey shallow sandy 
duplexes, Grey shallow sandy duplexes plus minor Deep gravels, Shallow 
sandy gravels and Red/brown non-cracking clays. 
244Ra  
Ravensthorpe 
(58,000 ha, 7%) 
Undulating low hills. Soils are Alkaline red shallow loamy duplex, Shallow 
gravel and Self-mulching cracking clay, Non-cracking clay and Stony soil.   
244Wh 
Whoogarup 
(24,000 ha, 3%) 
Mountains and hills in the Barren Ranges.  Soils are Stony soils with minor 
Pale deep sands and Grey deep sandy duplex soils. 
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Table A1: (continued)  
 Esperance Sandplain Zone (245) 
245Es  
Esperance 
(1,000 ha, <1%) 
Level to gently undulating plain with poor external drainage. Incised by river 
valleys).  Soils are Grey deep sandy duplexes (gravelly) and Pale deep 
sands. 
245Go  
Gore 
(23,000ha, 3%) 
Poorly drained coastal plain with numerous dunes and lakes.  Soils are Wet 
soils, Grey deep sandy duplexes and Pale deep sands. 
245Mu  
Munglinup 
(166,000 ha, 19%) 
Gently undulating plain and rises. Soils are Grey deep and shallow sandy 
duplex soils (usually gravelly), Shallow gravels and Pale deep sands. 
245To  
Tooregullup 
(12,000 ha, 1%) 
Coastal dunes. Soils are Calcareous deep sands and Calcareous shallow 
sands. 
245Yo  
Young 
(42,000 ha, 5%) 
Well developed coastal river valleys with gently to moderately inclined 
slopes, narrow alluvial flood plains.  Soils are Grey shallow and deep sandy 
duplexes, Alkaline grey shallow sandy duplexes and Pale deep sands. 
 Salmon Gums Mallee Zone (246) 
246Sc  
Scaddan 
(19,000 ha, 2%) 
Level to gently undulating plain with numerous clay pans and salt lakes.  
Soils are Alkaline grey shallow sandy duplexes and Calcareous loamy 
earths. 
 South-eastern Zone of Ancient Drainage (250) 
250Dn  
Dunns Rock 
(9,000ha, 1%) 
Plateau with large rock outcrops.  Soils are Alkaline grey shallow loamy 
duplexes, Gravelly pale deep sands, Grey shallow loamy duplexes and 
Gilgai clays. 
250La  
Lagan 
(8,000 ha, 1%) 
Chains of salt lakes on saline broad valley floors and associated lunettes. 
Soils are Salt lake soils, Saline wet soils and Calcareous loamy earths. 
250Ln  
Lillian 
(109,000 ha, 13%) 
Plain with internal drainage and occasional rises and granite domes. Soils 
are Alkaline grey shallow sandy duplexes, Calcareous loamy earths and 
Grey non-cracking clays. 
250Nw  
Newdegate 
(28,000 ha, 3%) 
Undulating rises with rock outcrops and lateritic breakaways. Soils are Grey 
and yellow/brown sandy duplexes, Alkaline grey shallow duplexes, Shallow 
gravels and Duplex sandy gravels. 
250Sh  
Sharpe 
(7,000 ha, 1%) 
Valley floor plains with salt lakes. Soils are Alkaline grey shallow loamy and 
sandy duplex soils, Calcareous loamy earths, Saline wet soils, Pale deep 
sands and Salt lake soils. 
Source: Department of Agriculture (2005b) 
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Figure A1: Soil-landscape systems 
RAVENSTHORPE AREA APPRAISAL 
 54
Appendix 2: Vegetation types and priority flora 
Tilo Massenbauer, Catchment Conservation Officer, CALM 
Table A2:  Declared Rare Flora and Priority Flora 
Species Status Species Status 
Eremophila subteretifolia DRF – Crit Philotheca gardneri P1 
Rhizanthella gardneri DRF – Crit Philotheca gardneri subsp. globosa P1 
Acacia rhamphophylla DRF – End Pultenaea calycina subsp. proxena P1 
Anigozanthos bicolor subsp. minor DRF – End Pultenaea sp. Bandalup P1 
Coopernookia georgei DRF – End Pultenaea sp. Fitzgerald P1 
Daviesia megacalyx DRF – End Stachystemon vinosus P1 
Eremophila denticulata subsp. 
denticulata DRF – End Acacia disticha P2 
Eucalyptus burdettiana DRF – End Acacia laricina P2 
Eucalyptus coronata DRF – End Acacia laricina var. crassifolia P2 
Verticordia pityrhops DRF – End Acacia nitidula P2 
Adenanthos ellipticus DRF – Vuln Acacia papulosa P2 
Conostylis lepidospermoides DRF – Vuln Acacia phlebopetala P2 
Marianthus villosus DRF – Vuln Adenanthos cacomorphus P2 
Stylidium galioides DRF – Vuln Andersonia carinata P2 
Astartea sp. Jerdacuttup  P1 Andersonia macranthera P2 
Baeckea crassifolia P1 Astartea sp. Fitzgerald P2 
Beyeria sp. Bandalup Hill P1 Astroloma sp. Fitzgerald P2 
Beyeria sp. A Ravensthorpe P1 Austrostipa exilis P2 
Caladenia longifimbriata P1 Bentleya diminuta P2 
Chorizema circinale P1 Calothamnus macrocarpus P2 
Dampiera sericantha P1 Comesperma lanceolatum P2 
Dillwynia acerosa P1 Dampiera orchardii P2 
Dryandra corvijuga P1 Darwinia sp. Thumb Peak P2 
Eucalyptus purpurata P1 Daviesia newbeyi P2 
Gnephosis intonsa P1 Daviesia pauciflora P2 
Goodenia phillipsiae P1 Dryandra foliosissima P2 
Guichenotia anota P1 Eremophila chamaephila P2 
Guichenotia apetala P1 Eucalyptus petila P2 
Hakea cygna P1 Eucalyptus stoataptera x P2 
Melaleuca sculponeata P1 Eucalyptus x chrysantha P2 
Melaleuca similis P1 Eucalyptus x stoataptera P2 
Melaleuca sp. Kundip P1 Gastrolobium rigidum P2 
Melaleuca stramentosa P1 Gonocarpus hispidus P2 
Microcorys pimeleoides P1 Gyrostemon sessilis P2 
Mirbelia densiflora P1 Hakea acuminata P2 
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Table A2: (continued) 
Species Status Species Status 
Hypocalymma melaleucoides P2 Eucalyptus angustissima P3 
Isolepis australiensis P2 Eucalyptus depauperata P3 
Kunzea similis P2 Eucalyptus famelica P3 
Leptospermum confertum P2 Eucalyptus ovularis P3 
Leucopogon denticulatus P2 Eucalyptus semiglobosa P3 
Leucopogon florulentus P2 Gastrolobium stenophyllum P3 
Leucopogon pleurandroides P2 Goodenia trichophylla P3 
Levenhookia pulcherrima P2 Grevillea fastigiata P3 
Melaleuca penicula P2 Grevillea fulgens P3 
Persoonia brevirhachis P2 Hopkinsia adscendens P3 
Pimelea longiflora P2 Lasiopetalum fitzgibbonii P3 
Rinzia affinis P2 Lasiopetalum monticola P3 
Stenanthemum cristatum P2 Lasiopetalum parvuliflorum P3 
Synaphea canaliculata P2 Lechenaultia acutiloba P3 
Thysanotus brachiatus P2 Lepidosperma pruinosum P3 
Thysanotus parviflorus P2 Leucopogon blepharolepis P3 
Acacia bifaria P3 Microcorys longiflora P3 
Acacia durabilis P3 Micromyrtus triptycha P3 
Acacia errabunda P3 Sphaerolobium validum P3 
Acacia glaucissima P3 Spyridium glaucum P3 
Acacia improcera P3 Spyridium mucronatum P3 
Acacia newbey P3 Spyridium oligocephalum P3 
Acacia ophiolithica P3 Stylidium pulviniforme P3 
Acacia singula P3 Synaphea divaricata P3 
Acacia sp. Ravensthorpe Range P3 Synaphea platyphylla P3 
Adenanthos glabrescens P3 Thomasia pygmaea P3 
Adenanthos glabrescens subsp. 
exasperatus P3 Verticordia longistylis P3 
Allocasuarina scleroclada subsp. 
Bandalup  P3 Xanthosia peduncularis P3 
Astroloma microphyllum P3 Acacia aemula P4 
Banksia lullfitzii P3 Acacia aemula subsp. aemula P4 
Boronia oxyantha P3 Acacia argutifolia P4 
Boronia oxyantha var brevicalyx P3 Acacia dictyoneura P4 
Calycopeplus marginatus P3 Acacia empelioclada P4 
Calytrix nematoclada P3 Acacia grisea P4 
Cryptandra polyclada P3 Acacia moirii P4 
Cryptandra polyclada subsp. 
polyclada P3 Acacia moirii subsp. dasycarpa P4 
Dodonaea trifida P3 Acacia pinguiculosa P4 
Dryandra ferruginea P3 Acacia pinguiculosa subsp. pinguiculosa P4 
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Table A2: (continued) 
Species Status Species Status 
Adenanthos labillardierei P4 Grevillea aneura P4 
Anthocercis fasciculata P4 Grevillea fistulosa P4 
Banksia laevigata P4 Grevillea prostrata P4 
Caladenia plicata P4 Hakea hookeriana P4 
Chorizema ulotropis P4 Hemigenia platyphylla P4 
Dampiera deltoidea P4 Jacksonia compressa P4 
Dryandra porrecta P4 Lechenaultia superba P4 
Eremophila serpens P4 Lepidium pseudotasmanicum P4 
Eucalyptus deflexa P4 Leucopogon compactus P4 
Eucalyptus desmondensis P4 Melaleuca fissurata P4 
Eucalyptus erythrandra x P4 Melaleuca papillosa P4 
Eucalyptus missilis x P4 Myriophyllum petraeum P4 
Eucalyptus praetermissa P4 Pimelea physodes P4 
Eucalyptus preissiana P4 Pleurophascum occidentale P4 
Eucalyptus preissiana subsp. 
Lobata P4 Pterostylis sp. Ongerup P4 
Eucalyptus stoatei P4 Siegfriedia darwinioides P4 
Eucalyptus x bennettiae P4 Stenanthemum tridentatum P4 
Eucalyptus x erythrandra P4 Verticordia integra P4 
Eucalyptus x missilis P4 Verticordia vicinella P4 
Goodenia stenophylla P4   
Source:  Department of Conservation and Land Management (2006)  
Definitions of conservation status codes given to DRF and Priority Flora (Atkins 
1998). 
DRF: Declared Rare Flora – Extant Taxa 
Taxa which have been adequately searched for and are deemed to be in the wild 
either rare, in danger of extinction, or otherwise in need of special protection, and 
have been gazetted as such.  There are three rankings of DRF, in order of priority – 
Critically Endangered (Crit), Endangered (End) and Vulnerable (Vuln). 
P1: Priority One – Poorly Known Taxa 
Taxa that are known from one or a few (generally less than five) populations, which 
are under threat, either due to small population size, or being on lands under 
immediate threat, e.g. road verges, urban areas, farmland, active mineral leases, or 
the plants are under threat, e.g. from disease, grazing by feral animals. May include 
taxa with threatened populations on protected lands.  Such taxa are under 
consideration for declaration as ‘rare flora’, but are in urgent need of further survey. 
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P2: Priority Two – Poorly Known Taxa 
Taxa which are known from one or a few (generally less than five) populations, at 
least some of which are not believed to be under immediate threat (i.e. not currently 
endangered). Such taxa are under consideration for declaration as ‘rare flora’, but 
are in urgent need of further survey. 
P3 Priority Three – Poorly Known Taxa 
Taxa that are known from several populations, and the taxa are believed to be not 
under immediate threat (i.e. not currently endangered), either due to the number of 
known populations (generally more than five), or known populations being large, and 
either widespread or protected.  Such taxa are under consideration for declaration as 
‘rare flora’, but are in need of further survey. 
P4 Priority Four – Rare Taxa 
Taxa which are considered to have been adequately surveyed and which, while 
being rare (in Australia), are not currently threatened by any identifiable factors.  
These taxa require monitoring every 5–10 years. 
Note: The need for further survey of poorly known taxa is prioritised into the three 
categories depending on the perceived urgency for determining the conservation 
status of those taxa, as indicated by the apparent degree of threat to the taxa on the 
current information. 
Table A3:  Vegetation types and present cover 
Beard’s Vegetation Description 
Area of 
original 
cover (ha)
Area of 
original 
cover (%)
Proportion of 
original cover 
remaining (%) 
Proportion of 
original cover 
remaining (% of 
vegetation type)
Medium Woodlands     
York gum & salmon gum 2,680 0.3 <0.1 13 
York gum 20,600 2.5 0.7 28 
Salmon gum & goldfields blackbutt 0 <0.1 <0.1 100 
Merrit & red mallee 820 0.1 0.1 100 
Salmon gum & morrel 290 <0.1 <0.1 94 
Salmon gum 2,310 0.3 0.1 25 
York gum & yate 4,580 0.6 0.4 65 
Yate 4,690 0.6 0.4 70 
Mosaics     
Mallee scrub, black marlock / Tallerack 
mallee-heath 48,000 6.0 2.5 44 
Salmon gum & morrel / Mallee scrub, 
redwood 2,900 0.3 <0.1 10 
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Table A3:  (continued) 
Beard’s Vegetation Description 
Area of 
original 
cover (ha)
Area of 
original 
cover (%)
Proportion of 
original cover 
remaining (%) 
Proportion of 
original cover 
remaining (% of 
vegetation type)
Shrublands     
Teatree scrub 290 <0.1 <0.1 82 
Mallee & acacia scrub on south coastal 
dunes 690 0.1 0.1 83 
Tallerack mallee-heath 304,600 37.0 12 32 
Mallee scrub, Eucalyptus eremophila & 
Forrest's marlock (E. forrestianna) 4,670 0.6 0.4 66 
Mallee scrub, black marlock 121,900 14.5 11 78 
Mallee scrub, E. eremophila 241,600 29.0 18 62 
Casuarina acutivalvus & calothamnus 
(also melalueca) thicket on greenstone 
hills 
13,070 1.5 1.5 99 
Dryandra quercifolia & Eucalytpus spp. 
thicket 15,370 2.0 2 99 
Mallee scrub E. nutans 7,850 0.9 0.5 49 
Succulent steppe with woodland; york 
gum, sparse teatree scrub & samphire 120 <0.1 <0.1 6 
Acacia, casuarina & melaleuca thicket 4,340 0.5 0.5 100 
Scrub-heath in the Mallee Region 8,730 1.0 0.6 60 
Scrub-heath in the Esperance Plains 
incl. Mt Ragged scrub-heath 10,130 1.0 0.4 32 
Low Forest     
Moort (E. platypus) 8,150 1.0 0.8 86 
Bare Areas   
Salt lakes 1,230 0.1 <0.1 27 
Rock outcrops 2,550 0.3 0.2 77 
Total 832,160 100.0 52.0  
Source: Beard (1973, 1979) and National Land and Water Resources Audit (2002) 
 
